ABSTRACT. This announcement exhibits smooth 4-dimensional manifold triads (W; Mo,Mi) which are s-cobordisms, i.e. the inclusions Mi Ç W, i = 0,1, are simple homotopy equivalences, but are not diffeomorphic or even homeomorphic to a product Mi x [0,1].
. Then E 0 is a linear £> 2 -bundle over K with boundary the double of N (K) . Let
The smooth s-cobordisms will be of the form
where E will be a locally trivial smooth fiber-bundle over K with fiber Tfi = S 1 xS 1 -Int D 2 , with dE = dE 0 . In fact, view S 1 C C and define ^, z = 1,2, by il>i{x,y) = (y,yz) and ip 2 {x,y) = (t/" 1 ,^-1^"1 ).
Note that t/> 2 = i\)\. The Klein bottle ÜT is the union of two Möbius bands, and it follows that there is a canonical T 2 -bundle E\ over K whose restrictions to the cores of the Möbius bands have monodromies x/ji and ^2 respectively. Since ^(1,1) = (1,1), this bundle has a cross-section, and there is a canonical way to identify a tubular neighborhood of its image with EQ. We then take E = Ei -Int EQ in the above definition of W. Clearly, W is an orientable smooth 4-manifold with two copies of M = S 3 /Q r as boundary.
THEOREM. 1. The smooth four-manifold W is an s-cobordism of M to itself 2. W is not diffeomorphic or even homeomorphic to a product
It can also be shown that W is not homeomorphic to any of the topological s-cobordisms of [CS2] , and the smoothability of any of them remains open.
The proof of 1 uses Van Kampen's theorem and other well-known arguments in homotopy and simple homotopy theory. However, note that the restriction of a suitable diffeomorphism of T 2 isotopic to ^ represents a square-root of the monodromy of the figure-eight knot.
We indicate the proof of 2 for the case r = 1, the quaternion group of order eight. Let P be obtained from W by identifying M x {-1} with M x {1}. Then we explicitly construct a framed 5-manifold U with the following properties:
1. dU = P.
2. There is a retraction r: U -+ M inducing isomorphisms on fundamental groups and homology with Z2 coefficients.
3. If U4 and Us are the 4-fold and 8-fold covers of [/, respectively, then Iffa^llffa^)!" 1 = ±7 (mod 16). By contrast, we show that were W a product and U as above satisfying 1 and 2, the quotient (of odd integers) in 3 would necessarily be congruent to ±1 (mod 16). Because of the possible choices for P and r, the proof is somewhat involved. It uses the fact, due independently to J. H. Rubinstein [R] and the present authors, that a diffeomorphism or homeomorphism of M homotopic to the identity will necessarily be isotopic to it. In the course of the proof, the remaining ambiguity of [KwS] concerning the classification of topological s-cobordisms of M to itself is resolved, and a remark in [CS2] is corrected.
It would be interesting to know if the universal covering space of W is diffeomorphic to S 3 x [0,1]. This is similar to the situation for the exotic RP 4 of [CS3] , whose covering space is also potentially exotic [AK] . It is also of interest to observe that for the case r -1, W can be embedded as a codimension zero submanifold of a smooth homotopy 4-sphere.
